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(57) ABSTRACT

A developing device includes a frame, a developing roller,
and first and second seals. The frame has a seal adhesion

surface and a seal placement portion. The first seal 1s provided
between the frame and a peripheral surface at an end portion
of the developing roller. The second seal 1s 1n contact with the
peripheral surface and has an end region positioned between
the first seal and the peripheral surface. The second seal has a
first end portion and a second end portion. The first end
portion 1s adhered to the seal adhesion surface and has an end
part adhered onto the first seal. The second end portion 1s 1n
contact with the peripheral surface of the developing roller.
The first seal 1s compressed 1n the seal placement portion by
the second seal to abut on a stepped portion of the seal place-
ment portion.

8 Claims, 7 Drawing Sheets
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DEVELOPING DEVICE CAPABLE OF
RESTRAINING LEAKAGE OF DEVELOPING
AGENT

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent

Application No. 2013-137424 filed Jun. 28, 2013, the entire
content of which 1s incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a developing device to be
assembled 1n an electrophotographic type image forming
device, and more particularly, to such device having a seal
member.

BACKGROUND

A developing cartridge to be assembled 1n an electropho-
tographic type 1image forming device 1s well known. The
developing cartridge includes a cartridge frame for accom-
modating therein developing agent (toner), a developing
roller rotatably supported to the cartridge frame, and a seal
member for restraining leakage of toner out of the cartridge
frame.

Japanese Patent Application Publication No. 2011-150269
discloses a developing cartridge provided with seal members
including a pair of side seals each positioned between each
axial end portion of a developing roller and a developing
frame, and a lower film extending over a length of the devel-
oping roller and between the developing roller and the devel-
oping frame. Fach axial end portion of the lower film 1s 1n
contact with each side seal.

With this structure, each side seal 1s adapted to restrain
toner from leaking through a gap between each axial end
portion of the developing roller and the developing frame, and
the lower film 1s adapted to restrain toner from leaking
through a gap between the lengthwise portion of the devel-
oping roller and the developing frame.

SUMMARY

In order to meet with a recent demand of high speed image
formation, several requirements must be fulfilled such as high
speed rotation of the developing roller, prolonged service life
of the developing cartridge, and microparticulation of toner
for the purpose of low temperature image fixing. To this
elfect, toner leakage through a boundary between the lower
f1lm and the side seal and through the gap between each axial
end portion of the developing roller and the developing frame
must further be prevented.

In view of the foregoing, 1t 1s an object of the mvention to
provide a developing device capable of restraining toner leak-
age out of the developing frame.

In order to attain the above and other objects, the invention
provides a developing device including a frame, a developing
roller, a first seal, and a second seal. The frame may be
configured to accommodate developing agent therein. The
developing roller may be rotatable 1n a rotational direction
about an axis defining an axial direction relative to the frame.
The developing roller may have a peripheral surface and an
end portion 1n the axial direction. The first seal may be pro-
vided between the frame and the peripheral surface at the end
portion of the developing roller. The first seal may have an
upstream end portion 1n the rotational direction. The second
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seal may extend 1n the axial direction and 1s 1n contact with the
peripheral surface. The second seal may have an end region in
the axial direction. The end region may be positioned
between the first seal and the peripheral surface at the end
portion of the developing roller. The frame may include a seal
placement portion at which the first seal 1s positioned, and a
seal adhesion surface to which the second seal 1s adhered. The
seal placement portion may have a stepped portion connected
to the seal adhesion surface and positioned farther from the
developing roller than the seal adhesion surface to the devel-
oping roller 1n a direction perpendicular to the axial direction.
The seal adhesion surface may include a first surface and a
second surface. The first surface may be connected to the first
seal 1n the axial direction and be positioned inward of the first
seal 1n the axial direction. The second surface may be posi-
tioned adjacent to and upstream of the upstream end portion
of the first seal. The second seal may have a first end portion
and a second end portion. The first end portion may be
adhered to the seal adhesion surface and may have an end part
in the axial direction adhered onto the first seal. The second
end portion may be positioned opposite to the first end portion
in the rotational direction and in contact with the peripheral
surface of the developing roller. The first seal may be com-
pressed 1n the seal placement portion by the second seal to
abut on the stepped portion.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 11s across-sectional view of a developing cartridge as
an example of a developing device taken along a plane at a
longitudinally center portion thereof according to one
embodiment of the present invention;

FIG. 2 1s a central cross-sectional view of an image forming
device 1n which the developing cartridge shown in FIG. 1 1s
assembled;

FIG. 3 1s a perspective view of the developing cartridge
shown 1n FIG. 1 as viewed {from a left rear side thereof;

FIG. 4A 15 a perspective view of the developing cartridge
shown 1n FIG. 1 as viewed from a left rear side thereot, and
showing a state where a developing roller 1s removed from a
developing frame;

FIG. 4B 1s an enlarged perspective view of a portion
bounded by a quadrangle of FIG. 4A and particularly show-
ing a side seal and a left end portion of a lower film;

FIG. SA 1s an enlarged perspective view of the portion
shown 1n FIG. 4B as viewed from a left rear side thereof and
showing a state where the lower film 1s removed;

FIG. 5B1s an enlarged perspective view of a seal placement
portion as viewed from a left rear side thereof and showing a
state where the side seal 1s removed;

FIG. 6 A 1s arear view of a left end portion of the develop-
ing cartridge shown 1n FIG. 3;

FIG. 6B 1s a cross-sectional view taken along the line A-A
of FIG. 6A;

FIG. 6C 1s a cross-sectional view taken along the line B-B
of FIG. 6 A; and

FIG. 7 1s a view for description of assembly of the side seal
with respect to the seal placement portion shown 1n FIG. 5B.

DETAILED DESCRIPTION

1. Overall Structure of Developing Cartridge

As shown 1n FI1G. 1, a developing cartridge 1 as an example
of a developing device includes a cartridge frame 2, a devel-
oping roller 4, a supply roller 5 and a blade 6 for regulating a
thickness of a toner layer.
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In the following description, a side of the developing car-
tridge 1 at which the developing roller 4 1s positioned will be
referred to as “rear side”, and a side opposite to the rear side
will be referred to as “front side”. Further, nghtward/leftward
direction will be given provided that the developing cartridge
1 1s viewed from 1ts front side. More specifically, each draw-
ing contains arrows showing front side, rear side, upper side,
lower side, leit side and night side. For example, 1n FIG. 1, left
side and right side of the drawing are the rear side and front
side of the developing cartridge 1, respectively, and near side
and back side of the drawing sheet are left side and right side
of the developing cartridge 1, respectively. Here, leftward/
rightward direction 1s an example of an axial direction, and
upward/downward direction 1s an example of a direction per-
pendicular to the axial direction. Further, inward of leftward/
rightward direction 1s a direction toward a widthwise center
of the developing cartridge 1, and outward of leftward/right-
ward direction 1s a direction away from the widthwise center.

The cartridge frame 2 extends in the leftward/rightward
direction and 1s box shaped having a rear end portion open 1n
frontward/rearward direction. The cartridge frame 2 has an
internal space for accommodating therein toner as an
example of a developing agent.

The developing roller 4 1s positioned at a rear end portion
of the cartridge frame 2 and 1s rotatably supported thereto.
The developing roller 4 has an upper rear portion exposed to
an outside. The developing roller 4 has a shaft 11 and a supply
roller body 12 coaxially disposed over the shait 11.

The supply roller 5 1s positioned frontward of and diago-
nally below the developing roller 4, and has an upper rear
portion 1n pressure contact with a lower front portion of the
developing roller 4. The supply roller 3 1s rotatably supported
to the cartridge frame 2. The supply roller 5 has a supply roller
shaft 13 and a supply roller body 14 coaxially disposed over
the supply roller shait 13.

The blade 6 1s positioned frontward of and diagonally
above the developing roller 4, and extends 1n vertical direc-
tion. The blade 6 1s supported to the cartridge frame 2 and has
a lower end portion 1n contact with a front upper end portion
ol the developing roller 4.

2. Overall Structure of Printer

As shown 1n FIG. 2, a printer 15 1s an electrophotographic
type monochromatic printer, and includes a main casing 16, a
process cartridge 17, a scanner unit 18 and a fixing unit 19.

The main casing 16 1s generally box-shaped and includes a
front cover 21, a sheet supply tray 22, and a discharge tray 23.
The main casing 16 has a front wall formed with an opening
20 for allowing the process cartridge 17 to pass therethrough.

The front cover 21 1s plate shaped and generally L-shaped
in side view. The front cover 21 has a lower end portion
pivotally movably connected to the front wall for opeming and
closing the opeming 20.

The sheet supply tray 22 1s positioned at a bottom portion
of the main casing 16, and 1s configured to accommodate a
stack of sheets P. The discharge tray 23 1s provided at an upper
surface of the main casing 16.

The process cartridge 17 1s configured to be attached to and
detached from the main casing 16 through the opening 20,
and includes a drum cartridge 24 and the developing cartridge
1.

The drum cartridge 24 includes a photosensitive drum 25,
a scorotron charger 26, and a transier roller 27. The photo-
sensitive drum 23 1s generally cylindrical, and positioned at a
rear end portion of a frame of the drum cartridge 24, and
extends 1n the leftward/rightward direction. The photosensi-
tive drum 23 1s rotatably supported to the frame of the drum
cartridge 24. The scorotron charger 26 1s positioned rearward
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of and spaced away from the photosensitive drum 25. The
transter roller 27 1s positioned below the photosensitive drum
25, and 1n contact with a lower portion thereof.

The developing cartridge 1 1s configured to be attached to
and detached from the frame of the drum cartridge 24. A rear
end portion o the developing roller 4 1s 1n contact with a front
end portion of the photosensitive drum 25 when the develop-
ing cartridge 1 1s attached to the frame of the drum cartridge
24.

The scanner unit 18 1s positioned above the process car-
tridge 17, and 1s adapted to emit laser beam on the basis of
image data to the photosensitive drum 25 as indicated by a
broken line shown in FIG. 2.

The fixing unit 19 1s positioned rearward of the process
cartridge 17, and includes a heatroller 28 and a pressure roller
29 positioned diagonally below and rearward of the heat
roller 28. The pressure roller 29 1s 1n pressure contact with a
rear lower portion of the heat roller 28.

In operation, upon start of an 1mage forming operation

controlled by a controller (not shown), the scorotron charger
26 uniformly charges a surface of the photosensitive drum 25.
Then, the scanner unit 18 exposes the photosensitive drum 25
to light, so that an electrostatic latent image based on the
image data 1s formed on the surface of the photosensitive
drum 25.
The supply roller 5 supplies toner 1n the cartridge frame 2
to the developing roller 4, such that the toner triboelectrically
charged with positive polarity between the developing roller
4 and the supply roller 5 1s carried on the developing roller 4.
The blade 6 regulates a thickness of a toner layer carried on
the developing roller 4 mto a uniform thickness.

The developing roller 4 supplies the toner to the electro-
static latent image formed on the surface of the photosensitive
drum 235, so that a visible toner 1mage corresponding to the
latent 1mage 1s carried on the surface of the photosensitive
drum 25.

Each one of the sheets P 1s supplied at a prescribed timing,
to a portion between the photosensitive drum 25 and the
transier roller 27 by the rotation of conveyer rollers. Thus, the
toner 1mage carried on the photosensitive drum 25 1s trans-
terred onto the sheet P when the sheet P 1s moved past the
portion between the photosensitive drum 25 and the transier
roller 27.

Then, the sheet P carrying the toner image 1s heated and
compressed when the sheet P 1s moved past a portion between
the heat roller 28 and the pressure roller 29. Thus, the toner
image can be thermally fixed to the sheet P. The sheet P 1s then
discharged onto the discharge tray 23.

3. Details of Developing Cartridge

(1) Cartridge Frame

The developing cartridge 1 includes the cartridge frame 2
shown 1n FIGS. 1 and 3 as described above. The cartridge
frame 2 includes a pair of side walls 35, a lower wall 37, a
front wall 36, and an upper wall 38.

The side walls 35 are positioned at left end and right end
portions of the cartridge frame 2, respectively, and spaced
away from each other as shown in FIG. 3. As shown in FIG.
1, each side wall 35 has a toner chamber wall portion 40 and
a developing chamber wall portion 41 integrally therewith.
The toner chamber wall portion 40 1s located at a front portion
ol the side wall 35 and extends 1n frontward/rearward direc-
tion, and 1s generally rectangular plate shaped.

The developing chamber wall portion 41 1s located at a rear
portion of the side wall 35, and extends rearward from a rear
end portion of the toner chamber wall portion 40. The devel-
oping chamber wall portion 41 1s generally rectangular plate
shaped. As shown 1n FIG. 4B, the developing chamber wall
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portion 41 1s formed with a groove 42 for recerving the shaft
11 of the developing roller 4 and a through-hole 43 for allow-

ing the supply roller shatt 13 of the supply roller 5 to pass
therethrough.

The groove 42 1s formed at a rear end portion of the devel-
oping chamber wall portion 41, and 1s generally C-shaped 1n
a side view opening rearward. The groove 42 1s positioned at
generally a center portion of the rear end portion of the devel-
oping chamber wall portion 41 1n the vertical direction, and 1s
recessed frontward. The groove 42 has an inner diameter that
1s greater than an outer diameter of the shaft 11 of the devel-
oping roller 4.

The through-hole 43 1s positioned diagonally front and
downward of the groove 42, and has a generally rectangular
shaped 1n side view. The through-hole 43 1s formed through-
out a thickness of the developing chamber wall portion 41.
The through-hole 43 has an inside dimension greater than an

outer diameter of the supply roller shait 13 of the supply roller
5.

As shown 1n FIG. 1, the lower wall 37 1s positioned at a
lower end portion of the cartridge frame 2, and includes a
curved wall portion 48 and a semi-circular wall portion 49
integrally therewith. The curved wall portion 48 1s arcuate
and 1ts central portion 1n the frontward/rearward direction 1s
bent downward. The curved wall portion 48 extends in the
leftward/rightward direction and 1ts distal end 1s connected to
and flush with each lower end portion of each toner chamber
wall portion 40 of each side wall 35.

The semi-circular wall portion 49 1s positioned rearward of
the curved wall portion 48, and 1s semi-circular shaped in side
view opening upward. The semi-circular wall portion 49 has
an 1inner peripheral surface whose contour 1s 1n conformance
with an outer peripheral surface of the supply roller 5. The
semi-circular wall portion 49 has a front end portion con-
nected to arear end portion of the curved wall portion 48. The
semi-circular wall portion 49 extends 1n the leftward/right-
ward direction and 1ts each distal end 1s connected to and tlush
with each mner end portion 1n the leftward/rightward direc-
tion of each seal recerving portion 45 (FIG. 5B, described
later).

The front wall 36 1s located at the front end portion of the
cartridge frame 2, and 1s generally rectangular plate shaped in
front view. The front wall 36 1s continuous with a front end
portion of the curved wall portion 48 and extends upward
therefrom. The front wall 36 has end portions in the leftward/
rightward direction, each end portion being connected to and
flush with the front end portion of the toner chamber wall
portion 40 of the side wall 35.

The upper wall 38 1s located at the upper end portion of the
cartridge frame 2, and includes a cover portion 70 and a blade
seal support portion 71. The cover portion 70 1s located at a
front end portion of the upper wall 38 and 1s generally rect-
angular shaped 1n plan view. The cover portion 70 extends
rearward from an upper end portion of the front wall 36, and
also extends 1n the leftward/rightward direction having each
distal end connected to and flush with each upper end portion
of each toner chamber wall portion 40 of each side wall 35.

The blade seal support portion 71 1s located at a rear end
portion of the upper wall 38, and 1s positioned rearward of the
cover portion 70. The blade seal support portion 71 1s elon-
gated plate shaped extending 1n the leftward/rightward direc-
tion and has a front end portion connected to a rear end
portion of the cover portion 70. Further, each end portion of
the blade seal support portion 71 in the leftward/rightward
direction 1s connected to each upper end portion of each
developing chamber wall portion 41 of each side wall 35.
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As shown 1 FIGS. 1 and 4A, the cartridge frame 2 also
includes a seal placement portion 39 as an example of a
placement portion, and an adhering portion 52 provided inte-
grally therewith. The seal placement portion 39 1s provided at
cach end portion 1n the leftward/rightward direction of the
roller body 12 of the developing roller 4. Further, each seal
placement portion 39 1s positioned inward of the developing
chamber wall portion 41 1n the leftward/nightward direction.
As shown 1n FIG. 6C, the seal placement portion 39 includes
the seal receiving portion 45, a first support portion 46, and a
second support portion 44.

The seal recerving portion 45 1s generally U-shaped in side
view opening diagonally upward and rearward, and protrudes
inward 1n the leftward/rightward direction from a portion
surrounding the through-hole 43. An innermost end of the
seal recerving portion 45 1n the leftward/rightward direction
1s connected to an end portion of the semi-circular wall por-
tion 49 1n the leftward/rightward direction.

The first support portion 46 extends upward from an upper
end portion of a front wall of the seal recerving portion 45. As
shown 1n FI1G. 5B, the first support portion 46 extends in the
leftward/rightward direction and has 1ts distal ends each
being connected to each iner surface 1n the leftward/right-
ward direction of the developing chamber wall portion 41. As
shown 1n FIG. 6C, a r1ib 47 protrudes rearward from an upper
rear surface of the first support portion 46. The rb 47 extends
in the leftward/rightward direction.

The second support portion 44 extends rearward from an
upper end portion of a rear wall of the seal receiving portion
45. As shown 1n FIG. 5B, the second support portion 44
extends 1n the leftward/rightward direction and 1ts distal end
portion 1s connected to an iner surface in the leftward/right-
ward direction of the developing chamber wall portion 41.
The second support portion 44 1s formed with a hole 55
positioned at a center portion thereof in plan view and gen-
erally rectangular shaped in plan view extending in front-
ward/rearward direction. As shown in FIG. 6C, the hole 55
extends throughout a thickness of the second support portion
44.

As shown 1n FIGS. 4A and 4B, the adhering portion 52
includes a lip portion 50, a pair of extension portions 58 and
a pair of protrusions 56. As shown 1n FIG. 1, the lip portion 50
1s positioned rearward of the semi-circular wall portion 49,
and 1ncludes a base portion 61 and a hook portion 62 integral
therewith. The base portion 61 extends diagonally downward
and rearward from a rear end portion of the semi-circular wall
portion 49. As shown in FIG. 4B, the base portion 61 has a
rear end portion positioned rearward of a rear end portion of
the second support portion 44.

Further, the base portion 61 extends in the leftward/right-
ward direction, and its each distal end 1s connected to and
flush with each mner end in the leftward/rightward direction
of the second support portion 44 as shown 1n FI1G. SB. Further,
the base portion 61 has a vertical dimension greater than that
ol the second support portion 44. Therefore, an upper surface
of the base portion 61 1s positioned higher than an upper
surface of the second support portion 44.

Thus, a regulation surface 66 as an example of a stepped
portion 1s provided between the upper surface of the base
portion 61 and the upper surface of the second support portion
44. The regulation surface 66 1s an end face 1n the leftward/
rightward direction of the base portion 61, so that an outer
edge 1n the leftward/rightward direction of the upper surface
ol the base portion 61 1s connected to the upper surface of the
second support portion 44 through the regulation surface 66.

As shown 1n FIG. 1, the base portion 61 has a lip adhering
surface 65 as an example of a first surface. The lip adhering
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surface 635 1s located at an upper rear end portion of the base
portion 61, and 1s inclined diagonally downward and rear-
ward 1n side view. That 1s, the lip adhering surface 65 1s
continuous with a rear edge of the regulation surface 66 as
shown 1in FIG. 5B. The lip adhering surface 65 1s positioned
inward ol a side seal 78 (described later) 1n the leftward/

rightward direction.

As shown 1n FIG. 1, the hook portion 62 1s generally
L-shaped 1n side view, and extends rearward from a rear end
portion of the base portion 61, and 1s then bent upward.

As shown 1 FIG. 3B, each extension portion 58 is posi-
tioned outward 1n the leftward/rightward direction of the rear
end portion of the base portion 61, and 1s positioned rearward
of the associated second support portion 44, so that the pair of
extension portions 38 1nterpose therebetween the base por-
tion 61 1n the leftward/rightward direction.

Each extension portion 38 1s plate-shaped elongated 1n the
leftward/rightward direction. An mner end portion in the left-
ward/rightward direction of the extension portion 58 1s con-
nected to an end portion 1n the leftward/rightward direction of
the rear end portion of the base portion 61. Further, a front end
portion of the extension portion 38 1s connected to an inner
end 1n the leftward/rightward direction of the rear end portion
of the second support portion 44. That 1s, as shown in FI1G. 6B,
the extension portion 58 protrudes rearward from the rear end
portion of the second support portion 44.

The extension portion 58 has an upper surface at which an
extension portion adhering surface 39 as an example of a third
surface 1s defined. The extension portion adhering surface 59
1s 1nclined diagonally downward and rearward, and 1s con-
tinuous with an upper surface of the second support portion
44 corresponding to a recessed portion 67 described later.
That 1s, the extension portion adhering surface 59 extends
diagonally downward and rearward from the rear end portion
of the upper surface of the second support portion 44. Further,
the extension portion adhering surface 39 1s continuous with
and flush with the lip adhering surface 65 1n the leftward/
rightward direction.

The protrusion 56 1s provided on an upper surface of the
second support portion 44 at a position rearward of the hole
55, and 1s positioned frontward of the extension portion 58.

As shown 1n FIG. 6C, the protrusion 56 1s generally trap-
ezoidal 1n side view, and protrudes upward from the upper
surface of the second support portion 44. Further, the protru-
s10n 56 has a protrusion adhering surface 57 as an example of
a second surface. The protrusion adhering surface 57 1s a rear
surface of the protrusion 56 and 1s inclined diagonally down-
ward rearward. Further, the protrusion adhering surface 357
and the extension portion adhering surface 59 are continuous
with and tlush with each other 1n the leftward/rightward direc-
tion as shown 1n FIG. SB. That 1s, flushing surface relation-
ship 1s provided among the lip adhering surface 65, the pro-
trusion adhering surface 57 and the extension portion
adhering surface 59, and these are located on an 1maginary
identical plane.

The protrusion 56 1s positioned outward of 1n the leftward/
rightward direction and spaced away from a rear portion of
the regulation surface 66. Thus, the above-mentioned
recessed portion 67 1s defined by the rear end portion of the
regulation surface 66, inner surface 1n the leftward/rightward
direction of the protrusion 56, and the upper surface of the
second support portion 44 positioned therebetween. The
recessed portion 67 1s an example of a grooved portion. The
recessed portion 67 constitutes a part of the regulation surface

66.
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The recessed portion 67 1s U-shaped 1n back view opening,
upward. The recessed portion 67 has the rear portion of the
regulation surface 66, and 1s recessed downward such that a
bottom end of the recessed portion 67 1s positioned farther
from the developing roller 4 than the lip adhering surface 65
and the protrusion adhering surface 57 from the developing
roller 4.

Further, the recessed portion 67 1s surrounded by the lip
adhering surface 65, the protrusion adhering surface 57, and
the extension portion adhering surface 39 1n plan view. In
other words, the lip adhering surface 65 and the protrusion
adhering surface 57 are spaced away from each other 1n the
leftward/rightward direction, and the extension portion
adhering surface 59 1s positioned downstream of the protru-
sion adhering surtace 37 and the recessed portion 67 1n a first
direction X shown in FIG. 6C and described later.

(2) Toner Chamber

A toner chamber 7 1s defined at a front portion of the
cartridge frame 2 as shown 1n FIG. 1, and a developing cham-
ber 8 1s defined at the rear portion thereotf. The toner chamber
7 and the developing chamber 8 are communicated with each
other 1n frontward/rearward direction.

The toner chamber 7 1s generally box shaped open rear-
ward, and includes the pair of toner chamber wall portions 40,
the curved wall portion 48, the front wall 36 and the cover
portion 70. The toner chamber 7 1s adapted to accommodate
therein positively chargeable non-magnetic single compo-
nent type polymerized toner. Further, an agitator 3 1s provided
in the toner chamber 7.

The agitator 3 1s positioned at a center portion of the toner
chamber 7 1n side view, and includes an agitator shait 9 and
agitation blade 10. The agitator shait 9 1s generally cylindrical
and extends 1n the leftward/rightward direction. The agitation
blade 10 extends radially outward from the agitator shait 9.
The agitator 3 1s supported to the cartridge frame 2 such that
cach axial end portion of the agitator shaft 9 1s rotatably
supported to each toner chamber wall portion 40.

(3) Developing Chamber

The developing chamber 8 1s defined by the pair of devel-
oping chamber wall portion 41, the semi-circular wall portion
49, the lip portion 50, and the blade seal support portion 71.
The developing chamber 8 1s provided with the developing
roller 4, the supply roller 5, the blade 6, and a seal unit 75.

The developing roller 4 1s positioned at a rear end portion
of the developing chamber 8 and above the lip portion 50. As
shown 1n FIGS. 1 and 3, the developing roller 4 includes the
shaft 11 and the developing roller body 12. The shatt 11 1s
made from metal and generally cylindrical extending in the
leftward/rightward direction. Each left and right end portion
of the shait 11 1s inserted through the groove 42 formed in the
developing chamber wall portion 41.

The developing roller body 12 1s generally cylindrical and
extends 1n the leftward/rightward direction. The developing
roller body 12 1s made from an electrically conductive rubber.
The developing roller body 12 i1s formed over the shaft 11
except the left and right end portions thereot. The upper and
rear portions of the developing roller body 12 are exposed to
an outside of the cartridge frame 2. Further, as shown in FIG.
6C, each of the left and nght end portions of the developing
roller body 12 1s positioned diagonally rearward and upward

ol the seal placement portion 39. The developing roller 4 1s
supported to the cartridge frame 2 such that each of the left
and right end portions of the shaft 11 is rotatably supported to
the developing chamber wall portion 41.
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Incidentally, the developing roller 4 1s configured to
receive a driving force from a drive source such as a motor
(not shown) during a developing operation. Further, the
developing roller 4 1s applied with a developing bias from a
power source during a developing operation. Upon applica-
tion of the driving force to the developing roller 4, the devel-
oping roller 4 1s rotated about a center axis A of the shaft 11
in a rotating direction R, 1.e., clockwise direction in right side
view. The center axis A 1s an example of a first axis. The drive
source and power source are provided 1in the main casing 16.

As shown 1in FIG. 1, the supply roller 3 1s positioned on the
semi-circular wall portion 49, and includes the supply roller
shaft 13 and the supply roller body 14. The supply roller shaift
13 1s made from metal and generally cylindrical extending 1n
the leftward/rightward direction. Each leit and right end por-
tion of the supply roller shaft 13 1s inserted through the
through-hole 43 formed 1n the developing chamber wall por-

tion 41 as shown in FIG. 5B.

The supply roller body 14 1s generally cylindrical extend-
ing 1n the leftward/rightward direction, and made from an
clectrically conductive sponge. The supply roller body 14 1s
tormed over the supply roller shait 13 except the left and right
end portions thereof. The upper rear portion of the supply
roller body 14 1s in contact with the lower front portion of the
developing roller body 12. The supply roller § 1s supported to
the cartridge frame 2 such that each of the left and right end
portions of the supply roller shaft 13 1s rotatably supported to
the developing chamber wall portion 41.

Incidentally, the supply roller 5 1s configured to receive a
driving force from the drive source such as the motor (not
shown) during a developing operation. Further, the supply
roller 5 1s applied with a supply bias from the power source
during a developing operation. Upon application of a driving
force to the supply roller 5, the supply roller 5 1s rotated 1n a
rotating direction opposite to the rotating direction of the
developing roller 4, 1.e., counterclockwise direction in a left
side view 1n FIG. 1 at a portion contacting the developing
roller 4.

As shown 1n FIG. 1, the blade 6 1s positioned rearward of
the blade seal support portion 71, and 1s elongated rectangular
shaped extending in the leftward/rlghtward direction as
shown 1n FIG. 3. The blade 6 1s made from a thin metal plate
resiliently deformable. The blade 6 1s fixed to the blade seal
support portion 71 such that a lower end of the blade 6 1s 1n
contact with a front end portion of the developing roller body
12 as shown 1n FIG. 1 over the length of the blade 6.

The seal unit 75 1includes a blade seal 76, a supply seal 77,
the side seal 78 as an example of a first seal and a lower film
79 as an example of a second seal as shown 1 FIGS. 1, 4A,
and 6B. The blade seal 76 1s interposed between a front
surface of the blade 6 and a rear surface of the blade seal
support portion 71 as shown in FIG. 1. The blade seal 76 1s
made from a resiliently deformable material such as a sponge.
The blade seal 76 1s elongate plate shaped extending 1n the
leftward/rightward direction as shown in FIG. 4A.

The supply seal 77 1s provided at each axial end portion of
the supply roller shait 13, and 1s accommodated 1n the seal
receiving portion 45 as shown in FIG. 6C. The supply seal 77
1s made from a resiliently deformable material such as a
sponge, and 1s generally rectangular shaped in side view
extending in the leftward/rightward direction.

The supply seal 77 1s formed with a shait insertion hole 80
at a central portion thereof in side view. The shait insertion
hole 80 extends throughout the supply seal 77 1n the leftward/
rightward direction. Each of the left and right end portions of
the supply roller shaft 13 1s rotatably received 1n each shaft
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insertion hole 80. Thus, each supply seal 77 1s positioned
outward in the leftward/rightward direction of each end face
of the supply roller body 14.

The supply seal 77 has arear surface formed 1nto an arcuate
shape 1n side view, in conformance with a curvature of the
peripheral surface of the developing roller body 12. The rear
surface of the supply seal 77 1s continuous with a rear surface
of the first support portion 46 and an upper surface of the
second support portion 44 as shown 1n FIG. 6C.

As shown in FIG. 4A each side seal 78 1s provided at each
seal placement portion 39. As shown 1n FIG. 6C, the side seal
78 1s provided between the seal placement portion 39 and the
peripheral surface of the axial end portion of the developing
roller body 12.

The side seal 78 includes a base portion 85 and a contact
portion 86. The base portion 85 1s made from a resiliently
deformable material such as a sponge and an elastomer, for
example, silicone rubber and natural rubber. The base portion
85 includes amain seal portion 88 and a projecting portion 87.

The main seal portion 88 1s generally prismatic body
shaped extending in a vertical direction as shown in FIG. 7.
The projecting portion 87 1s located at a lower end portion of
the main seal portion 88. The projecting portion 87 1s gener-
ally prismatic body shaped and protruding downward from an
inner end portion in the leftward/rightward direction of a
lower surface of the main seal portion 88.

The projecting portion 87 has a dimension L2 in the left-
ward/rightward direction less than or equal to half the length
of a dimension L3 1n the leftward/rightward direction of the
main seal portion 88 1n a state prior to the placement of the
side seal 78 on the seal placement portion 39, and more
specifically, the dimension 1.2 1s approximately one fourth of
the dimension L.3. Further, the dimension .2 1s more than or
equal to a dimension L1 1n the leftward/rightward direction of
the recessed portion 67, 1.e., L1 1s a distance between the
regulation surface 66 and the mner surface in the leftward/
rightward direction of the protrusion 56 1n a state prior to the
placement of the side seal 78 on the seal placement portion 39,
and more specifically, L2 1s greater than L1.

The contact portion 86 1s positioned adjacent to and rear-
ward of the main seal portion 88. The contact portion 86 1s
made of a fabric material or felt matenal of, for example,
cashmere fiber, polytetrafluoroethylene (PTFE) fiber, and
polyester fiber. The contact portion 86 has a shape and dimen-
s1on 1dentical to those of the main seal portion 88 1in rear view,
and 1s adhesively bonded to a rear surface of the main seal
portion 88.

As shown in FIG. 6C, the side seal 78 1s curved into
C-shape opening rearward and upward, and 1s placed on the
seal placement portion 39. As shown in FIG. 5A, a center
portion in the leftward/rightward direction of an upstream
end 1n the rotational direction R of the main seal portion 88 1s
in contact with a front end surface of the protrusion 56 1n a
state where the side seal 78 1s positioned on the seal place-
ment portion 39. With this structure, the protrusion 56 pre-
vents the side seal 78 from moving 1n a direction opposite to
the rotational direction R.

The main seal portion 88 has a downstream end in the
rotational direction R 1n contact with the lower surface of the
rib 47. With this structure, the rib 47 prevents the side seal 78
from moving 1n the rotatlonal direction R. Consequently, the
protrusion 36 and the rib 47 provide positioning of the side
seal 78 1n the rotational direction R.

Further, as shown 1 FIGS. 5A and 6B, the projecting
portion 87 1s positioned in the recessed portion 67. Therelore,
in plan view, the base portion 61 is positioned immediate
rightward of the projecting portion 87, the protrusion 56 1s
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positioned immediate leftward of the projecting portion 87,
and the extension portion 58 1s positioned rearward of the
projecting portion 87, that 1s upstream of the projecting por-
tion 87 in the rotational direction R. Further, the projecting
portion 87 1s positioned at the most upstream position of the
side seal 78 in the rotational direction R. The projecting
portion 87 1s positioned upstream of the main seal portion 88
and protrudes toward and upstream 1n the rotational direction
R from the main seal portion 88.

The lower film 79 1s positioned on an upper surface of the
lip portion 50 as shown 1n FIG. 1. The lower film 79 1s made
from a resin sheet such as polyethylene terephthalate, and 1s
rectangular shaped extending 1n the leftward/rightward direc-
tion in plan view.

As shown 1n FIG. 4B, the lower film 79 has an adhesive

layer 89 such as a double-stick tape. The adhesive layer 89 1s
positioned at a lower surface of a rear end portion 94 of the
lower film 79 and extends over a length of the lower film 79 1n
the letftward/nghtward direction. The rear end portion 94 1s an
example of a first end portion.

As shown 1n FIGS. 4A and 4B, the lower film 79 1s sup-
ported by the cartridge frame 2 1n such a manner that the
adhesive layer 89 1s collectively adhered on the upper sur-
faces of the lip adhering surface 63, the extension portion
adhering surface 59, the protrusion adhering surface 57, and
the projecting portion 87. That 1s, the rear end portion 94 of
the lower film 79 1s adhered to the adhering portion 52
through the adhesive layer 89, more specifically to the lip
adhering surface 635, the extension portion adhering surface
59, and the protrusion adhering surface 57. Thus, the lip
adhering surface 635, the extension portion adhering surface
59, and the protrusion adhering surface 57 function as an
adhesion surface.

As shown 1n FIG. 6C, the lower film 79 has a front end
portion 95 1n contact with a lower peripheral end portion of
the developing roller body 12 along a length thereof 1n the
leftward/rightward direction. The front end portion 95 1s an
example of a second end portion. In side view, the lower film
79 extends from the front end portion 95 to the rear end
portion 94 1n a first direction X directed diagonally downward
and rearward from the front end portion 95.

Further, each of left and right end regions of the front end
portion 95 of the lower film 79 1s nipped between an upstream
end portion 1n the rotational direction R of the contact portion
86 of the side seal 78 and a peripheral surface of the devel-
oping roller body 12. In other words, the end region of the
lower film 79 1s positioned between the side seal 78 and the
peripheral surface at the end portion of the developing roller
4.

Further, as shown in FIG. 6B, a space S 1s defined at an
upstream end portion of the projecting portion 87 in the
rotational direction by an upstream end surface of the pro-
jecting portion 87 1n the rotational direction R, the recessed
portion 67, and a lower surface of the rear end portion 94 of
the lower f1lm 79. More specifically, the space S 1s defined by
the upstream end surface of the projecting portion 87, inner
surface 1n the leftward/rightward direction of the protrusion
56, the regulation surface 66, the upper surface of the second
support portion 44, and the lower surface of the rear end
portion 94 of the lower film 79.

(4) Attachment of Side Seal and Lower Film to the Car-
tridge Frame

The side seal 78 and the lower film 79 are attached to the
cartridge frame 2 in the following manner:

First, as shown 1n FIG. 7, the side seal 78 1s attached to the
seal placement portion 39. To this effect, the side seal 78 1s
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initially positioned rearward of the seal placement portion 39,
and then gradually approaches the seal placement portion 39.

In this case, as shown in FIG. 6C, the side seal 78 1s
resiliently deformed into C-shape 1n side view such that the
upper end of the main seal portion 88 1s 1n contact with the
lower surface of the rib 47, and the lower end of the main seal
portion 88 1s 1n contact with the front surface of the protrusion
56.

Further, since the dimension 1.2 1n the leftward/rightward
direction of the projecting portion 87 is greater than the
dimension L1 1n the leftward/rightward direction of the
recessed portion 67, the projecting portion 87 1s forced 1nto
the recessed portion 67 1n a compressed manner 1n the left-
ward/rightward direction. Therefore, the projecting portion
87 1s nipped between the regulation surface 66 and the inner
surface 1n the leftward/rightward direction of the protrusion
56, and 1s compressed 1n the leftward/rightward direction.

In this case, the protrusion 56 1s positioned immediate
leftward of the projecting portion 87, and immediate
upstream 1n the rotational direction R of the main seal portion
88. Further, the base portion 61 1s positioned opposite to the
protrusion 56 with respect to the projecting portion 87, and 1s
positioned rightward of the projecting portion 87. As a result,
attachment of the side seal 78 to the seal placement portion 39
1s completed. In a state where the side seal 78 1s attached to the
seal placement portion 39, the front surface of the main seal
portion 88 (the front surface being the surface facing the seal
placement portion 39) 1s 1n direct contact with the rear surface
of the first support portion 46, the rear surface of the supply
seal 77, and the upper surface with the second support portion

44 as shown in FIG. 6C.

Then, as shown 1n FIGS. 4A and 4B, the lower film 79 1s
attached to the lip portion 50 from above, so that the center
portion 1n the leftward/rightward direction of the adhesive
layer 89 of the lower film 79 1s adhered to the lip adhering
surface 63, and left and right end portions of the adhesive
layer 89 are adhered to the extension portion adhering surface
59, the protrusion adhering surface 57 and the upper surface
of the projecting portion 87.

Thus, as shown 1n FIG. 6B, the projecting portion 87 1s
positioned between the end portion 1n the leftward/rightward
direction of the rear end portion 94 of the lower film 79 and a
bottom surface of the recessed portion 67. Further, the pro-
jecting portion 87 1s compressed from the above by the lower
film 79. Accordingly, the projecting portion 87 1s 1n close
contact with the regulation surface 66 (FIG. 5B), the mnner
surface 1n the leftward/rightward direction of the protrusion
56 and the upper surface of the second support portion 44 as
shown in FI1G. 4B. With this structure, attachment of the lower
f1lm 79 to the lip portion 50 1s completed.

Next, the developing roller 4 1s assembled to the develop-
ing chamber 8 of the cartridge frame 2. By this assembly, the
lower peripheral end portion of the developing roller body 12
1s 1n contact with the front end portion 95 of the lower film 79
throughout the length of the developing roller body 12 1n the
leftward/rightward direction as shown in FIG. 1.

Further, each end portion 1n the leftward/rightward direc-
tion of the developing roller body 12 1s positioned diagonally
upward and rearward of the side seal 78 such that the side seal
78 1s 1interposed between the end portion of the developing
roller body 12 and the seal placement portion 39. Further,
cach end portion 1n the leftward/rightward direction of the
front end portion 95 of the lower film 79 i1s interposed
between the upstream end portion 1n the rotational direction R
ol the contact portion 86 of the side seal 78 and the peripheral
surface at the end portion 1n the leftward/rightward direction
of the developing roller body 12.
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Here, the upstream end portion 1n rotational direction R of
the side seal 78 1s nipped and compressed in the vertical
direction between the end portion 1n the leftward/rightward
direction of the developing roller body 12 and the second
support portion 44. Accordingly, the upstream end portion 1n
rotational direction R of the main seal portion 88 i1s bulged
downward into the hole 55. As a result, resilient force of the
main seal portion 88 1s lowered. Consequently, excessive
compression to the end portion in the leftward/rightward
direction of the front end portion 95 of the lower film 79
against the peripheral surface of the developing roller body 12
due to the resilient force of the main seal portion 88 can be
restrained. As a result, frictional wearing of the developing
roller body 12 and the end portion in the leftward/rightward
direction of the front end portion 95 of the lower film 79 can
be restrained.

(5) Developing Operation

The developing cartridge 1 performs a developing opera-
tion as follows. The developing roller 4, the supply roller 5
and the agitator 3 are rotated upon receiving driving force
from the drive source (not shown) as shown 1n FIG. 1. The
agitation blade 10 conveys the toner 1n the toner chamber 7
toward the developing chamber 8 by the rotation of the agi-
tator 3, so that the toner 1s supplied from the toner chamber 7
to the developing chamber 8.

The toner supplied to the developing chamber 8 i1s then
supplied to the supply roller body 14 of the supply roller 5, so
that the toner 1s supplied from the supply roller body 14 to the
developing roller body 12 of the developing roller 4 by the
rotation of the supply roller 5. In this case, triboelectric charg-
ing occurs for charging the toner with positive polarity. Thus,
the developing roller body 12 carries the toner.

Then, the toner layer thickness regulation blade 6 regulates
a thickness of the toner layer carried on the surface of the
developing roller body 12. In this case, since the contact
portion 86 of the side seal 78 1s 1n contact with the peripheral
surface of the end portion 1n the leftward/rightward direction
of the developing roller body 12 as shown 1n FIG. 6C, toner
leakage out of the end portion in the leftward/rightward direc-
tion of the developing roller 4 can be restrained.

Further, since the projecting portion 87 1s compressed in
the recessed portion 67 as shown in FIG. 4B, toner leakage
out of a boundary between the recessed portion 67 and the
projecting portion 87 can be restrained. Further, since the rear
end portion 94 of the lower film 79 1s adhesively attached to
the upper surface of the projecting portion 87, the toner which
may be moved along a surface of the side seal 78 can be
dammed up by the rear end portion 94 of the lower film 79.

3. Function and Effect

(1) As shown 1n FIG. 5A, the developing cartridge 1 1s
provided with the lip adhering surface 65 positioned 1imme-
diately rightward of the side seal 78, and the protrusion adher-
ing surtace 57 positioned immediately rearward of the side
seal 78 1n plan view. Further, as shown 1n FIG. 4B, each end
portion 1n the leftward/rightward direction of the rear end
portion 94 of the lower film 79 1s adhered to the lip adhering
surface 63 and the protrusion adhering surface 57. With this
structure, the side seal 78, 1n particular the projecting portion
87 positioned immediately beside the lip adhering surface 635
and the protrusion adhering surface 57 1s compressed by the
rear end portion 94 of the lower film 79 1n the seal placement
portion 39.

Accordingly, intimate contact between the side seal 78 and
the lower film 79 can result, and intimate contact between the
projecting portion 87 of the side seal 78 and the regulation
surface 66 of the recessed portion 67 can result. Conse-
quently, generation of a gap at the boundary between the side
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seal 78 and the lower film 79 and at the boundary between the
projecting portion 87 and the regulation surface 66 can be
restrained. As a result, toner leakage from the boundary
between the side seal 78 and the lower film 79 and the bound-
ary between the projecting portion 87 and the regulation
surtace 66 can be restrained.

At least a part of the rear end portion 94 of the lower film 79
1s adhered to the projecting portion 87 of the side seal 78.
Theretore, toner leaking along the surface of the side seal 78
can be blocked or dammed up by the rear end portion 94.
Consequently, toner leakage through a gap between the side
seal 78 and the peripheral surface of the end portion 1n the
leftward/rightward direction of the developing roller 4 can be
restrained.

As aresult, toner leakage out of the cartridge frame 2 can be
restrained even by the high speed operation of the developing
roller 4, prolongation of the service life of the developing
cartridge 1, and particle size reduction of the toner.

(2) As shown in F1G. 4B, the adhering portion 52 includes
the extension portion adhering surface 39. Therefore, suifi-
cient adhesion area for adhesively bonding the rear end por-
tion 94 of the lower film 79 can be provided.

Further, since each end portion 1n the leftward/rightward
direction of the rear end portion 94 of the lower film 79 1s
adhered to the protrusion adhering surface 57, the extension
portion adhering surface 59, and the lip adhering surface 65,
the stable compression to the projecting portion 87 by the end
portion of the rear end portion 94 of the lower film 79 can be
realized, so that stable contact of the projecting portion 87
with the regulation surface 66 of the recessed portion 67 can
be realized.

(3) Further, the space S 1s defined by the upstream end
portion 1n rotational direction R of the projecting portion 87,
the recessed portion 67, and the lower surface of the rear end
portion 94 of the lower film 79 as shown 1n FIG. 6B. There-
fore, even 11 toner 1s entered into the boundary between the
projecting portion 87 and the regulation surface 66 in accor-
dance with the rotation of the developing roller 4, the entered
toner can be retained 1n the space S. Thus, toner leakage out of
the cartridge frame 2 can be restrained with certainty.

(4) Further, as shown 1n FIG. 6B, the projecting portion 87
1s positioned 1n the recessed portion 67, so that each project-
ing portion 87 1s compressed by each end portion 1n the
leftward/rightward direction of the rear end portion 94 of the
lower film 79. That 1s, reaction force applied to the end
portion in the leftward/rightward direction of the rear end
portion 94 of the lower 1ilm 79 can be lowered 1n comparison
with a case where the main seal portion 88 1s compressed by
the end portion of the rear end portion 94. Accordingly, peel
oil of the rear end portion 94 of the lower film 79 from the
protrusion adhering surface 57, the extension portion adher-
ing surface 39, and the lip adhering surface 65 can be avoided
or restrained.

(5) Further, as shown 1n FIG. 7, prior to the placement of
the side seal 78 to the seal placement portion 39, the dimen-
sion L2 1n the leftward/rightward direction of the projecting
portion 87 1s more than or equal to the dimension L1 in the
leftward/rightward direction of the recessed portion 67, L1
being the distance 1n the leftward/rightward direction
between the 1inner surface 1n the leftward/rightward direction
of the protrusion 56 and the regulation surface 66.

With this structure, stabilized compression to the project-
ing portion 87 can be provided 1n a state where the projecting
portion 87 1s positioned between the inner surface in the
leftward/rightward direction of the protrusion 36 and the
regulation surface 66, and between the recessed portion 67
and the end portion 1n the leftward/rightward direction of the
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rear end portion 94 of the lower film 79. Accordingly, stable
contact of the projecting portion 87 with the inner surface of
the protrusion 56 and the regulation surface 66 can be pro-
vided. Consequently, generation of gap at the boundary
between the projecting portion 87 and the mner surface in the
lettward/rightward direction of the protrusion 37 and at the
boundary between the projecting portion 87 and the regula-
tion surface 66 can be restrained, thereby restraining toner
leakage from these boundaries.

(6) Further, as shown 1n FIG. 7, the dimension L2 1n the
leftward/rightward direction of the projecting portion 87 is
less than or equal to half of the dimension L3 1n the leftward/
rightward direction of the main seal portion 88, and more
specifically, L2 1s approximately one-fourth of the dimension
L3 prior to attachment of the side seal 78 to the seal placement
portion 39.

With this structure, a volume of the base portion 85 to be
compressed by the end portion 1n the leftward/rightward
direction of the rear end portion 94 of the lower film 79 can be
reduced. Accordingly, reaction force applied to the end por-
tion 1n the lettward/rightward direction of the rear end portion
94 of the lower film 79 can be reduced, thereby preventing the
rear end portion 94 of the lower film 79 from being peeled off
from the adhering portion.

(7) Further, the end portion in the leftward/rightward direc-
tion of the rear end portion 94 of the lower film 79 1s adhered
to the protrusion adhering surface 57, and the front surface of
the protrusion 56 1s in contact with the upstream end portion
in rotational direction R of the main seal portion 88 of the side
seal 78 as shown 1n FIG. 6C.

That 1s, the protrusion 56 1s used not only for adhering the
end portion of the rear end portion 94 but also for positioning
the side seal 78. Accordingly, a compact developing cartridge
1 can be provided in comparison with a case where an adhe-
stve portion to which the rear end portion 94 1s adhered and a
positioning portion for positioning the side seal 78 are pro-
vided independent of each other.

Accordingly, sufficient adhesion area for adhering the rear
end portion 94 can be obtained, and a compact developing
cartridge 1 can be provided while the positioning of the side
seal 78 1n rotational direction R 1s realized.

Further, the side seal 78 1s 1n direct contact with the rear
surface of the first support portion 46 and the upper surface of
the second support portion 44 as shown 1n FIGS. 6B and 6C.
That 1s, the side seal 78 1s positioned 1n the seal placement
portion 39 without adhesive bonding to the first support por-
tion 46 and the second support portion 44. Therefore, an
additional member such as an adhesion tape for adhering the
side seal 78 to the seal placement portion 39 can be dispensed
with, thereby reducing a-cost. Further, attachment work for
attaching the side seal 78 to the seal placement portion 39 can
be facilitated because the adhesive tape 1s not employed.

4. Modification

While the invention has been described 1n detail with ret-
erence to the embodiment thereof, 1t would be apparent to
those skilled in the art that various changes and modifications
may be made therein without departing from the spirit of the
invention.

For example, a developing cartridge can be integral with a
drum cartridge. In the latter case, the integral process car-
tridge 1s an example of the developing device.

Further, a toner cartridge can be attached to and detached
from a frame supporting the developing roller 4. In other
words, the toner cartridge can be detachably attached to a
developing cartridge. In the latter case, the effect and function
the same as those of the above-described embodiment can be
obtained.
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Further, the above-described embodiment and the modi-
fied embodiment can be suitably combined together.

What 1s claimed 1s:

1. A developing device comprising:

5 a frame configured to accommodate developing agent
therein;

a developing roller rotatable 1n a rotational direction about
an axi1s defimng an axial direction relative to the frame,
the developing roller having a peripheral surface and an
end portion 1n the axial direction;

a first seal provided between the frame and the peripheral
surface at the end portion of the developing roller, the
first seal having an upstream end portion in the rotational
direction; and

a second seal extending 1n the axial direction and 1n contact
with the peripheral surface, the second seal having an
end region 1n the axial direction, the end region being
positioned between the first seal and the peripheral sur-
face at the end portion of the developing roller;

wherein the frame comprises a seal placement portion at
which the first seal 1s positioned, and a seal adhesion
surface to which the second seal 1s adhered, the seal
placement portion having a stepped portion connected to
the seal adhesion surface and positioned farther from the
developing roller than the seal adhesion surface to the
developing roller in a direction perpendicular to the axial
direction, the seal adhesion surface including a first sur-
face and a second surface, the first surface being con-
nected to the first seal in the axial direction and posi-
tioned 1nward of the first seal 1n the axial direction, and
the second surface being positioned adjacent to and
upstream of the upstream end portion of the first seal;
and

wherein the second seal has a first end portion and a second
end portion, the first end portion being adhered to the
seal adhesion surface and having an end part in the axial
direction adhered onto the first seal, the second end
portion being positioned opposite to the first end portion
in the rotational direction and 1n contact with the periph-
eral surface of the developing roller, the first seal being
compressed in the seal placement portion by the second
seal to abut on the stepped portion.

2. The developing device as claimed 1n claim 1, wherein the
first surface and the second surface are spaced away from
45 each other 1n the axial direction;
wherein the seal placement portion has a grooved portion

whose bottom 1s positioned farther from the developing

roller than the seal adhesion surface to the developing
roller, the grooved portion constituting a part of the
stepped portion; and

wherein the seal adhesion surface further includes a third
surface positioned downstream of the second surface
and the grooved portion 1n the rotational direction.

3. The developing device as claimed 1n claim 2, wherein the

55 upstream end portion of the first seal, the grooved portion, and

the second seal define a space.

4. The developing device as claimed 1n claim 2, wherein the
first seal has a main seal portion and a projecting portion
protruding upstream 1n the rotational direction from the main

60 seal portion and positioned 1n the grooved portion, the end
part of the first end portion being adhered to the projecting
portion.

5. The developing device as claimed 1n claim 4, wherein the
projecting portion has a dimension in the axial direction more

65 than or equal to a dimension of the grooved portion 1n the
axial direction prior to placement of the first seal 1n the seal
placement portion.
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6. The developing device as claimed 1n claim 4, wherein the
projecting portion has a dimension 1n the axial direction less
than or equal to a half of a dimension of the main seal portion
in the axial direction.

7. The developing device as claimed in claim 1, wherein the 5
frame further comprises a protrusion 1 abutment with the
upstream end portion of the first seal for positioning the first
seal 1n the rotational direction, the protrusion providing the
second surface.

8. The developing device as claimed in claim 1, wherein the 10
first seal 1s 1n direct contact with the frame.
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